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(57) ABSTRACT

An airbag configuration technology which contributes to
intensive protection of a rider of a motorbike 1n case of
accident, and other technologies related thereto are pro-
vided. An airbag apparatus including an airbag and an
clongated webbing for anchoring the airbag to the vehicle
body side 1s mounted to a motorcycle as a motorbike. The
airbag 1s deployed and inflated while projecting toward a
rider protecting area 1n case of a front collision of the
motorcycle. The webbing holds the front side of the airbag
with respect to the vehicle body via an extending portion
which abuts against the outer surface of a front-side panel-
forming cloth from the back side of the vehicle body when
deployment and inflation of the airbag are completed, so that
the movement of the airbag toward the front of the vehicle
body 1s restricted by a tensile strength of the webbing, and
the movement of the airbag in the direction of projection 1s
allowed 1n the process of deployment and inflation of the
airbag.

16 Claims, 4 Drawing Sheets




US 7,134,684 B2

Sheet 1 of 4

Nov. 14, 2006

U.S. Patent

¢l

L1




U.S. Patent Nov. 14, 2006 Sheet 2 of 4 US 7,134,684 B2

FIG. 2

FIG. 3

forward direction with respect to the vehicle body

112

129



U.S. Patent Nov. 14, 2006 Sheet 3 of 4 US 7,134,684 B2

FIG. 4
120
122
125b\125
’ 125a
130
128
FIG. 5
125
131 & 1250 125a
S A N, 122




U.S. Patent Nov. 14, 2006 Sheet 4 of 4 US 7,134,684 B2

FIG. 6




US 7,134,684 B2

1

AIRBAG APPARATUS, MOTORBIKE WITH
AIRBAG APPARATUS

FIELD OF THE INVENTION

The present invention relates to a configuration technol-
ogy for an airbag apparatus to be mounted to a motorbike.

BACKGROUND OF THE INVENTION

Hitherto, there are various publicly known technologies
for protecting a rider by mounting an airbag apparatus to a
motorbike are known. For example, in a motorcycle, a
technology 1n which the airbag apparatus side and the
vehicle body side (vehicle body frame) are connected with
an anchor member and, when an airbag 1s deployed, the
anchor member extends with the airbag to retain the airbag
(for example, see Japanese Unexamined Patent Application
Publication No. 10-35564). According to this technology,
the rider can be retained by the airbag even on a vehicle body
which 1s opened 1n all directions like the motorbike.

SUMMARY OF THE INVENTION

The present mventor has devoted himself to study an
cllective technology to ensure protection of the rnider by the
airbag apparatus in case of accident, in which the airbag and
the vehicle body frame are connected by the anchor member.
As a result of the study, the present inventor found that the
airbag can be deployed and inflated smoothly by pursuing
the structure of the anchor member and the arrangement of
the anchor member with respect to the airbag, whereby
reliable protection of the rider in case of accident 1s
achieved.

In view of such circumstances, 1t 1s an object of the
present imvention to provide an airbag configuration tech-
nology which contributes to intensive protection of the rider
of the motorbike 1n case of accident, and other technologies
related thereto.

In order to achieve the above-described object, the inven-
tion 1s configured as stated in claims. The invention stated in
the claims may be applied to the configuration of the airbag
apparatus to be mounted to various motorbikes. In this
specification, the term “motorbike” widely includes saddle-
riding type vehicles, that 1s, vehicles of the type 1n which the
rider sits on the seat astride. For example, a motorcycle of
a type 1n which a fuel tank 1s provided in front of the nder’s
seat and a scooter-type motorcycle i which a space 1s
formed between the rider’s seat and a handle-supporting
head pipe are both included. In addition to the motorcycle,
such vehicles that three or more wheels are provided and the
rider sits on a saddle (such as a three-wheeler bike used for
delivery of Pizza, a three- or four-wheeler buggy type bike
having ofl-roadability), or even such vehicles that traveling
1s achieved on sleighs or with an endless caterpillars and the
rider sits on a saddle, such as a snowmobile, are also widely
included in the “motorbike™.

In the 1nvention according to a first form, an airbag to be
mounted to a motorbike includes an airbag and an anchor
member.

The airbag of the present invention 1s configured 1n such
a manner that intlation gas 1s supplied therein in case of front
collision of the motorbike. Typically, a configuration 1n
which the airbag and mechanism for inflating the airbag, for
example, an inflator, are stored 1n a retainer as a retaining
member, and inflation gas 1s supplied into the airbag when
the mflator 1s activated, 1s employed. Accordingly, the airbag,
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1s deployed and inflated while projecting toward a rider
protecting area formed 1n front of the rider.

The anchor member of the present mmvention has an
clongated shape and configured to anchor the airbag to the
vehicle body side of the motorbike. The anchor member may
have an elongated shape having a strength that can retain the
airbag on the vehicle body side. The term “elongated™ 1n the
present invention 1s mtended to widely include a belt-shape
or a strip-shape, and typically, webbing which 1s formed of
resin fiber strings or the like into a belt-shape 1s preferably
used.

According to the present invention, the anchor member
restricts the forward movement of the airbag with respect to
the vehicle body by retamning the airbag on the vehicle body
side by 1its tensile strength when deployment and 1nflation of
the airbag are completed. The anchor member 1s adapted to
allow the movement of the airbag 1n its projecting direction
in the process of deployment and inflation of the airbag.
Typically, the length and the position of the anchor member
are selected to allow the movement of the airbag in 1ts
projecting direction in the process of deployment and 1nfla-
tion of the airbag, and restrict the movement of the airbag in
its projecting direction when the deployment and 1nflation of
the airbag are completed.

The present inventor, having devoted himself to study
influences between the airbag and the anchor member, found
that a configuration in which the tensile strength of the
anchor member 1s reduced 1n the process of deployment and
inflation of the airbag, that 1s, until deployment and inflation
of the aiwrbag are completed, contributes to smooth deploy-
ment and inflation of the airbag, which 1s very eflective to
ensure protection of the nider. Therefore, 1n the present
invention, the anchor 1s adapted not to impede the action of
the airbag projecting toward the rider protecting area as
much as possible. The term “allow” 1n this mvention 1s
intended to mean that the anchor member allows the move-
ment of the airbag in 1t projecting direction, and includes not
only the case 1n which the movement of the airbag in 1ts
projecting direction 1s allowed completely, but also the case
in which the movement 1s restricted 1n some degree.

In particular, in the present mvention, the extending
portion of the anchor member extends so as to be capable of
abutting against the outer surface of the front wall portion of
the airbag with respect to the vehicle body. That 1s, the
extending portion of the anchor member 1s disposed outside
the airbag. The extending portion abuts against the outer
surface of the front wall portion of the airbag with respect to
the airbag when deployment and inflation of the airbag are
completed, so as to hold the front side of the airbag with
respect to the vehicle body from the back side with respect
to the vehicle body. Typically, it 1s configured such that the
extending portion of the single strip of the anchor member
extends from mounting portion provided on the back side of
the airbag with respect to the vehicle body via the outer
surface of the front wall portion of the airbag with respect to
the airbag to the original position on the mounting portion.
Accordingly, the forward movement of the airbag with
respect to the vehicle body 1s restricted by the tensile force
of the anchor member exerted to the extending portion.

In this arrangement of the present invention, the airbag 1s
prevented from being urged forwardly of the vehicle body
when retaiming the rider with the operation of the anchor
member having the extending portion which abuts against
the outer surface of the front wall portion of the airbag with
respect to the airbag, and hence the airbag can generate
suflicient resistance for restraining the rider. Since the
anchor member of the present invention 1s configured to be
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disposed outside the airbag, a load exerted toward the outer
periphery of the airbag when deployed and intlated can be
received by the entire anchor member. Therefore, the
strength against the load exerted from the airbag when
deployed and inflated can be increased by selecting the
shape and material of the anchor member as needed, so that
it can cope with a larger load exerted when restraining the
rider. This 1s advantageous, for example, in comparison with
the configuration in which the anchor member 1s disposed
inside the airbag.

According to the ivention of the first form described
above, the airbag apparatus which ensures intensive protec-
tion of the rider 1n case of accident 1s achieved.

In addition to the configuration of the first form, the airbag
apparatus according to a second form further includes an
insertion portion on the outer surface of the wall portion of
the airbag on the front side of the vehicle body. The
extending portion of the anchor member 1s mserted into the
insertion portion. Typically, the insertion portion 1s config-
ured by a plurality of cloth strips stitched on the airbag along
the position where the extending portion of the anchor
member extends so as to provide a gap for allowing the
anchor member to pass through between each cloth strip and
the airbag.

In this arrangement of the present invention, the anchor
member inserted through the msertion portions 1s allowed to
move 1n the extending direction of the anchor member with
respect to the airbag while being guided by the insertion
portions. Therefore, for example, the shape of the airbag
when deployed and inflated may be stabilized 1n comparison
with the configuration 1n which the anchor member 1s fixed
to the airbag, and the load exerted toward the outer periphery
of the airbag when deployed and inflated can be received
reliably by the entire anchor member disposed outside the
airbag.

The anchor member of the first or second forms 1s
preferably disposed 1n the center area of the vehicle body
extending between legs of the rider according to a third
form. The term “center area of the vehicle body” i1n the
present invention widely includes a space in the vehicle
body extending along substantially the center of the rnider in
plan view, and typically, a space 1n the vehicle body extend-
ing between the legs of the rider sitting on the seat astride.
In the present mnvention, the anchor member 1s adapted so as
not to be caught on, or come into contact with, the rnider.

In this arrangement of the present invention, the anchor
member 1s prevented from being caught on the rider and
from impeding smooth operation of the airbag when
deployed and intlated as much as possible.

The 1invention according to a fourth form 1s a motorbike
with an airbag apparatus, which 1s provided with the airbag
apparatus according to the first form. In this motorbike, the
anchor member constituting the airbag apparatus includes
the extending portion and 1s configured to be mounted to the
back side of the rider protecting areca with respect to the
vehicle body.

With this arrangement of the present invention, a motor-
bike with the airbag apparatus which contributes to intensive
protection of the rider 1n case of accident 1s achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view of a scooter-type motorcycle 100
according to the present embodiment, showing a state 1n
which an airbag apparatus 120 1s mounted to the motorcycle

100.
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FIG. 2 1s a side view of a front portion 102 in FIG. 1 when
viewed from a nider R.

FIG. 3 1s a drawing showing the configuration of the
airbag apparatus 120 1n FIG. 1.

FIG. 4 1s a perspective view of an airbag 122 1 FIG. 3
when deployment and inflation are completed.

FIG. 5 1s a drawing of the airbag 1n FIG. 4 when viewed
from the rider R.

FIG. 6 1s a side view of the motorcycle 100 showing a
state 1n which deployment and inflation of the airbag 122 are
completed.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(1]

Referring now to the drawings, embodiments of the
present invention will be described in detail. Referring first
to FIG. 1 to FIG. 4, the configuration of a scooter-type
motorcycle 100 according to the present embodiment will be
described. FIG. 1 1s a side view of the scooter-type motor-
cycle 100 according to the present embodiment, showing a
state 1n which an airbag apparatus 120 1s mounted to the
motorcycle 100. FIG. 2 1s a side view of a front portion 102
in FIG. 1 when viewed from a rider R. FIG. 3 1s a drawing
showing the configuration of the airbag apparatus 120 1n
FIG. 1. FIG. 4 15 a perspective view of an airbag 122 1n FIG.
3 when deployment and inflation are completed. FIG. 5 1s a
drawing of the airbag in FIG. 4 when viewed from the rider
R. The motorcycle 100 of the present embodiment corre-
sponds to an example of the “motorbike” in the present
ivention.

As shown 1n FIG. 1, the motorcycle 100 1s configured as
a scooter composed mainly of a vehicle body structure 101
including an engine, and a main frame, a seat 103 on which
the rider R can sit astride, a steering handle 104, a front
wheel 111, and a rear wheel 112.

An area upwardly of the vehicle body structure 101 of the
motorcycle 100 and the front side of the nder R 1s defined
as a rider protecting areca 140 for the case where a front
collision of the motorcycle 100 1s encountered. In the
present embodiment, the term ““front collision” widely
includes a state 1n which the motorcycle 100 1s collided with
an object of collision 1n front thereof (not shown specifically
for the sake of convenience). The term “rider protecting area
140" 1n the present embodiment 1s defined as a space, which
extends 1n the direction forwardly of the motorcycle 100 (the
direction indicated by an arrow 10 1n FIG. 1) for restraining
and protecting the rider R from being thrown out forwardly
of the motorcycle 100 when the rider R tends to be moved
by a kinetic energy generated by the front collision.

The front portion 102 of the vehicle body structure 101 on
the front side of the vehicle body 1s provided with the airbag
apparatus 120 and various meters and switches. In particular,
the airbag apparatus 120 1s disposed so as to face the
alforementioned rider protecting area 140. In other words,
according to the present embodiment, the airbag apparatus
120 1s arranged so that the direction of projection (deploy-
ment and inflation) of the airbag 122 described later 1s
directed upwardly toward the front of the rider R. This
airbag apparatus 120 corresponds to the “airbag apparatus™
in the present invention. Extending between the airbag
apparatus 120 and a fixing member 105 (mounting portion)
provided downwardly of the seat 103 1s a belt-type webbing
130 for anchoring the airbag 122 to the vehicle body side.
The webbing 130 corresponds to the “elongated anchor
member” 1n the present invention. The fixing member 103 1s
disposed on the back side of the airbag 122 with respect to
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the vehicle body, or on the back side of the rider protecting
arca 140, and the position of the fixing member 105 corre-
sponds to the “back side with respect to the vehicle body™ or
“back side of the rider protecting area with respect to the
vehicle body” 1n the present invention.

In the present embodiment, the single webbing 130
extending from the fixing member 1035 located on the back
side of the airbag 122 with respect to the vehicle body 1s
arranged to extend along the airbag apparatus 120 side and
head back to the original position of the fixing member 105
again. In other words, the webbing 130 extends between the
airbag apparatus 120 and the fixing member 105 along two
routes 1n parallel. The webbing 130 may be configured to be
mounted to the fixing member 105 at both ends or may be
configured 1nto an annular shape 1in a state of being con-
nected at both ends. The webbing 130 1s configured to be
covered by a webbing cover 106 provided on the vehicle
body structure 101 side 1n a state in which the airbag
apparatus 120 1s not 1n operation. The webbing 130 may be
formed, for example, of the same webbing material as that
used for a seat belt for a motor vehicle (a belt-shaped
member formed of resin fiber strings), or of the same cloth
material as the airbag.

As shown in FIG. 2, the webbing 130 1s disposed between
the airbag apparatus 120 side and the fixing member 105
along the centerline L. The centerline L extends in the
fore-and-aft direction of the vehicle body along the center of
the vehicle body, and the centerline L passes between left
and right legs of the rider R when the rider R sits on the seat
103 astride. Theretfore, the webbing 130 1s disposed so as to
pass substantially the center of the nder R 1n plan view. This
arrangement of the webbing 130 corresponds to the state 1n
which “the anchor member 1s disposed 1n the center area of
the vehicle body extending between the legs of the rider”
the present invention. According to the arrangement of the
webbing 130 as described above, the webbing 130 can be
prevented from being interfering with the rider R as much as
possible not only in the case of being covered by the
webbing cover 106, but also the case where covering by the
webbing cover 106 1s released.

As shown 1n FIG. 3, the airbag apparatus 120 mainly
includes a retainer 128 as a storing member, the airbag 122
to be stored in the retainer 128 1n a folded state, and an
inflator 129 for supplying inflation gas for allowing the
airbag 122 to be deployed from the retainer 128 and inflated.
The airbag 122 corresponds to the “airbag™ in the present
invention. In FIG. 3, the direction of projection (deploy-
ment) of the airbag 122 1s mdicated by an arrow 12.

The airbag 122 1s stored in the retainer 128 while forming,
for example, an accordion-folded portion 123a which 1is
folded 1n an accordion shape, and a roll-folded portion 123
tolded into a roll by being rolled clockwise about the center
of folding 1224 1n FIG. 3. An opening end 1225 of the airbag
122 1s mounted to a gas supply portion of the inflator 129.

The airbag 122 includes a main panel 125 and a pair of left
and right side panels 126 to be assembled to both sides of the
main panel 125 as shown 1n FIG. 4 and FIG. 5. The main
panel 125 includes a rider-side panel-forming cloth 1254
disposed at the position facing the rider R when deployment
and inflation are completed and a front-side panel-forming
cloth 12556 disposed on the front side of the vehicle body
when deployment and inflation are completed. The front-
side panel-forming cloth 1255 corresponds to the “front wall
portion of the airbag with respect to the vehicle body™ in the
present invention. The airbag 122 1s formed, for example, by
stitching the side panels 126 to both ends of the main panel

125.
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The airbag 122 includes a plurality of cloth strips 127
(three pieces 1n the present embodiment) joined by stitching
on the outer surface of the front-side panel-forming cloth
1255. These cloth strips 127 are formed, for example, of the
same material as the airbag 122. The number and the shape
of the cloth strips 127 may be changed as needed.

In the present embodiment, a gap for allowing insertion of
the webbing 130 1s formed between each cloth strip 127 and
the front-side panel-forming cloth 1255, and the webbing
130 1s 1nserted into the cloth strips 127 through these gaps
in sequence. Therefore, the webbing 130 15 allowed to move
in the extending direction of the webbing 130 with respect
to the airbag 122 1n a state of being guided by these cloth
strips 127. In other words, 1n the present embodiment, the
webbing 130 1s simply passes along the front side of the
airbag 122 with respect to the vehicle body, but 1s not fixed
to the awrbag 122. In this arrangement, since the movement
of the webbing 130 (extending portion 131) with respect to
the airbag 122 1s allowed by the function of the cloth strips
127, the shape of the airbag 122 when the airbag 122 1s
deployed and inflated can be stabilized, for example, 1n
comparison with the configuration in which the webbing 130
1s fixed to the airbag 122.

In a state in which the webbing 130 1s inserted through the
cloth strips 127, the single webbing 130 extending from the
fixing member 105 passes along the side portion of the side
panel 126 of the airbag 122, then, along the outer surface of
the front-side panel-forming cloth 1256 with a extending
portion 131, and then heads back to the fixing member 105
again. In other words, the webbing 130 1s configured to be
disposed outside the airbag 122. The extending portion 131
of the webbing 130 extends on the outer surface of the
front-side panel-forming cloth 12556 so as to be capable of
coming into abutment therewith. Therefore, the extending
portion 131 1s configured to abut against the outer surface of
the front-side panel-forming cloth 1256 of the airbag 122
which 1s completely deployed and inflated, and hold the
front side of the airbag 122 with respect to the vehicle body
from the back side of the vehicle body. The extending
portion 131 corresponds to the “extending portion” 1n the
present mvention.

In this arrangement, by the operation of the webbing 130
which holds the front side of the airbag 122 with respect to
the vehicle body from the back side of the vehicle body for
restraining the rider, the airbag 122 1s hardly urged toward
the front of the vehicle body, and the airbag 122 can generate
a sullicient resistance for restraining the rider R. Also, by
disposing the webbing 130 outside the airbag 122, the load
exerted toward the outer periphery of the airbag 122 when
deployed and inflated can be received by the entire webbing
130. Therefore, by selecting the shape, material, and the like
of the webbing 130 as needed, the strength of the webbing
130 against the load exerted by the airbag 122 when
deployed and inflated may be increased 1n comparison with
the configuration in which the webbing 130 1s disposed
inside the airbag 122, the webbing 130 of the invention can
cope with the larger load exerted when restraining the rider.

Referring now to FIG. 6 1n addition to FIG. 1 and FIG. 3,
the motorcycle 100 according to the present embodiment
arranged and manufactured as described above and the
operation of the airbag 120 will be described. FIG. 6 15 a side
view of the motorcycle 100, and showing a state 1n which
deployment and inflation of the airbag 122 are completed.

When the motorcycle 100 with the rider R riding thereon
in the state shown in FIG. 1 collides with an object located
in the direction of travel, the rider R tends to move (be
thrown out) forwardly of the motorcycle 100, for example,
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in the direction indicated by the arrow 10 in FIG. 1. In the
present embodiment, projection (deployment) of the airbag
122 from the airbag apparatus 120 toward the rider protect-
ing area 140 1s initiated upon detection of the front collision.

When projection (deployment) of the airbag 122 1s 1niti-
ated, the accordion-folded portion (accordion-folded portion
123a in FIG. 3) of the airbag 122 projects first, and the
roll-folded portion (roll-folded portion 123 in FIG. 3) 1s
deployed 1n the direction of projection while being unrolled
toward the rider protecting area 140 as described above.
When deployment of the airbag 122 1s imtiated and 1nflation
gas 1s fed into the airbag 122 via the inflator 129 in the
retainer 128, the intlated portion 1s formed 1n the airbag 122
in sequence ifrom the retainer 128 side. The state of the
airbag 122 being deploved and inflated corresponds to
“deployment and inflation™ 1n the present invention.

In the present embodiment, the webbing 130 1s configured
to allow (not to restrict) the movement of the airbag 122 in
the direction of projection (1n the direction indicated by an
arrow 20 1 FIG. 1) mn the process of deployment and
inflation of the airbag 122. This direction corresponds to the
“projecting direction” in the present invention. In other
words, the suflicient length and the layout of the webbing
130 of the present embodiment are selected so as not to
restrict the operation of the airbag 122 1n the process of
deployment and inflation as much as possible. For example,
the webbing 130 1s selected to have a length sufliciently
longer than the air-line distance between the airbag appara-
tus 120 and the fixing member 105. In this arrangement, the
smooth operation of the airbag 122 1n the process of deploy-
ment and inflation 1s achieved.

In addition, 1n the present embodiment, since the webbing
130 1s disposed at the position passing between the left and
the right legs of the nder R, even when covering of the
webbing 130 by the webbing cover 106 1s released when the
airbag 122 1s deployed and intlated, the webbing 130 1is
prevented from being caught on the rider R or the members
on the vehicle body structure 101 side, so that the smooth
operation of deployment and inflation of the airbag 122 is
achieved.

In addition, as deployment and inflation of the airbag 122
progresses, the roll-folded portion (the roll-folded portion
123 m FIG. 3) of the airbag 122 1s decreasing while an
inflated portion 124 1s enlarged in sequence. At this time,
when deployed, the airbag 122 projects at the accordion-
folded portion (the according-folded portion 123a 1n FIG. 3)
first, and then the roll of the roll-folded portion 123 1is
released to the direction away from the rider R at the
position sufliciently apart from the vehicle body structure
101. Therefore, the structure in which the airbag 122 1s
smoothly deployed toward the rider protecting arca 140
without interrupting deployment 1s ensured.

In this manner, deployment and 1nflation of the airbag 122
are completed, and the intlated portion 124 as shown 1n FIG.
6 1s formed in the rider protecting area 140. In this state 1n
which the airbag 122 1s completely deployed and inflated,
the mflated portion 124 of the airbag 122 fills up the nder
protecting area 140, and the rider R who tends to be moved
in the direction indicated by the arrow 10 by a kinetic energy
generated by the collision 1s retained and restrained reliably
in the rnider protecting area 140 so as to prevent the rider R
from being thrown up forwardly of the motorcycle 100.

In the present embodiment, since the cloth strips 127 for
allowing movement of the webbing 130 (extending portion
131) are provided on the outer surface of the front-side
panel-forming cloth 12554, the shape of the airbag 122 when
deployed and inflated may be stabilized.
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In addition, as shown 1n FIG. 6, in a state in which the
airbag 122 1s deployed and inflated, the webbing 130 1n a
state 1n which covering by the webbing cover 106 1s released
1s linearly expanded between the airbag 122 and the fixing
member 105. In this state, the movement of the airbag 122
toward the front with respect to the vehicle body 1s restricted
by the action of the tensile strength of the webbing 130.

In particular, 1n the present embodiment, the webbing 130
holds the front side of the airbag 122 with respect to the
vehicle body via the extending portion 131 from the back
side with respect to the vehicle body. Therefore, the airbag
122 1s hardly urged forwardly of the vehicle body when
restraining the rider, and the airbag 122 can generate a
suilicient resistance for restraining the rider R. Also 1n a state
in which the webbing 130 disposed outside the airbag 122
holds the front side of the airbag 122 with respect to the
vehicle body from the back side with respect to the vehicle
body via the extending portion 131, the load exerted toward
the outer periphery of the airbag 122 1s recerved by the entire
webbing 130. Therefore, the strength against the load
exerted by the airbag 122 may be increased, and the webbing

130 can cope with the larger load exerted when restraining
the rider.

In the present embodiment, since the webbing 130 1s
disposed so as to pass substantially the center of the rnider R
in plan view, interference between the webbing 130 and the
rider R can be restricted when the airbag 122 1s deployed and
inflated.

The present invention 1s not limited to the above-de-
scribed embodiments, and various applications or modifi-
cations may be contemplated. For example, the following
forms, which are modifications of the above-described

embodiments, are also applicable.

While the webbing 130 passes only along the front side of
the airbag with respect to the vehicle body and 1s not fixed
to the airbag 122 in the above-described embodiment, a
configuration in which the webbing 130 1s fixed to the airbag
122 by stitching and joining the webbing 130 directly to the
front-side panel-forming cloth 1255 may also be applicable.

While the movement of the airbag 122 1n the direction of
projection thereotf 1n the process of deployment and inflation
1s allowed by determining the length of the webbing 130 1n
an adequate length 1n the above-described embodiment, this
configuration may be realized by other mechanism.

For example, a configuration in which retracting mecha-
nism which can retract the webbing 1s provided and, in the
process of deployment and inflation of the airbag, the
retracting mechamsm releases the webbing while reducing a
force exerted to the webbing, and when deployment and
inflation of the aiwrbag are completed, the webbing 1s with-
drawn from the retracting mechanism to the maximum
extent to restrict the movement of the airbag toward the front
of the vehicle body, 1s also applicable.

While the configuration i which the webbing 130 1s
arranged 1n the space extending between the left and the
right legs of the rider who 1s sitting on the seat 103 astride
has been described 1n the above-described embodiments, the
arrangement of the webbing may be variously changed as
needed as long as the movement of the airbag in 1ts pro-
jecting direction 1s allowed 1n the process of deployment and
inflation.

The number of webbings (anchor members), the number
of the webbings (anchor members) extending along the front
side of the airbag 122 with respect to the vehicle body, and
the number of extensions of the webbings (anchor members)
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extending between the airbag apparatus 120 and the fixing
member 1035 are not limited, and may be variously changed
as needed.

While the scooter-type motorcycle 100 has been
described 1n the above-described embodiments, the present
invention may also be applied to other types of motorbike.

According to the present invention, an airbag configura-
tion technology which contributes to intensive protection of
the rider of motorbike 1n case of accident, and other tech-
nologies related thereto are provided.

What 1s claimed 1s:

1. An airbag apparatus for a vehicle having a body
extending 1n forward and rearward directions, the airbag
apparatus comprising:

an airbag having front and rear portions with the front

portion facing in the forward direction and the rear
portion facing in the rearward direction upon airbag
inflation;

an anchor member secured to the vehicle rearwardly of

the deployed airbag front portion; and

an extending portion of the anchor member extending

along the airbag front portion in non-fixed relation
thereto, the extending portion restraining movement of
the airbag front portion in the forward direction by
engagement with the airbag front portion with the
airbag 1ntlated.

2. The airbag apparatus of claim 1 wherein the anchor
member comprises elongate belt webbing.

3. An airbag apparatus for a vehicle having a body
extending in forward and rearward directions, the airbag
apparatus comprising;

an airbag having front and rear portions with the front

portion facing in the forward direction and the rear
portion facing in the rearward direction upon airbag
inflation; and

an anchor member secured to the vehicle rearwardly of

the deployed airbag front portion and restraining move-
ment of the airbag front portion in the forward direction
by engagement with the airbag front portion with the
airbag 1ntlated,

wherein the anchor member comprises at least one tlex-

ible member having an extending portion that extends
along the airbag front portion and moves therewith as
the airbag 1s deployed.

4. The airbag apparatus of claim 1 wherein the airbag
includes an outer surface and the anchor member extending
portion engages the outer surface of the airbag front portion.

5. The airbag apparatus of claim 1 wherein the anchor
member has a predetermined length in the forward and
rearward directions selected to allow the airbag front portion
to move 1n the forward direction as the airbag 1s being
inflated and to restrict movement of the airbag front portion
in the forward direction with the airbag intlated.

6. An airbag apparatus for a vehicle having a body
extending 1n forward and rearward directions, the airbag
apparatus comprising:

an airbag having front and rear portions with the front

portion facing in the forward direction and the rear
portion facing in the rearward direction upon airbag
inflation; and

an anchor member secured to the vehicle rearwardly of

the deployed airbag front portion and restraining move-
ment of the airbag front portion in the forward direction
by engagement with the airbag front portion with the
airbag inflated,

wherein the anchor member has a predetermined length 1n

the forward and rearward directions selected to allow
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the airbag front portion to move in the forward direc-
tion as the airbag i1s being inflated and to restrict
movement of the aiwrbag front portion in the forward
direction with the airbag intlated, the anchor member
comprises an elongate member including parallel fore
and aft extending sections each of the predetermined
length, and a transverse section interconnecting the fore
and aft sections and extending along the airbag front
portion 1n engagement therewith with the airbag
inflated.

7. An airbag apparatus for a vehicle having a body
extending in forward and rearward directions, the airbag
apparatus comprising:

an airbag having front and rear portions with the front

portion facing in the forward direction and the rear
portion facing in the rearward direction upon airbag
inflation; and

an anchor member secured to the vehicle rearwardly of

the deployed airbag front portion and restraining move-
ment of the airbag front portion in the forward direction
by engagement with the airbag front portion with the
airbag inflated,

wherein the airbag front portion includes at least one

guide member with the anchor member passing
between the airbag front potion and the guide member
to allow the anchor member and guide member to shiit
relative to each other during airbag inflation.

8. The airbag apparatus of claim 7 wherein the airbag
includes an outer surface to which the guide member 1is
secured with the anchor member passing between the outer
surface on the airbag front portion and the gmide member.

9. A motorbike having an airbag apparatus, the motorbike
comprising;

a frame extending in a fore and aft direction;

a seat mounted to the frame on which a rider sits;

a steering handle mounted to the frame forwardly of the

seat;

an airbag for being deployed and inflated 1n a rider

protection area generally forwardly of the seat;

a single anchor member for restraining movement of the

airbag forwardly; and

a transverse portion of the single anchor member extend-

ing transversely to the fore and aft direction that
engages the airbag to restrain forward movement of the
airbag with the airbag inflated.

10. The motorbike of claim 9 wherein the anchor member
has a predetermined length i1n the fore and aft direction
selected to allow forward movement of the airbag during
inflation and to restrain forward movement of the airbag
with the airbag inflated.

11. The motorbike of claim 9 wherein the anchor member
extends 1n the fore and aft direction generally centrally along
the frame to minimize interference with the rnider during
deployment of the airbag.

12. The motorbike of claim 9 including a retainer for the
airbag mounted forwardly of the seat and a fixing member
for securing the anchor member adjacent the seat with the
anchor member comprising an clongate flexible member
extending centrally along the frame in the fore and aft
direction between the retainer and the fixing member.

13. The motorbike of claim 9 which the airbag includes an
outer surface and the anchor member portion engages the
outer surface of the airbag.

14. A motorbike having an airbag apparatus, the motor-
bike comprising:

a frame extending in a fore and aft direction;

a seat mounted to the frame on which a rider sits;
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a steering handle mounted to the frame forwardly of the
seat;

an airbag for being deployed and inflated 1n a nder
protection area generally forwardly of the seat; and

an anchor member for restraining movement of the airbag
forwardly and including a portion extending trans-
versely to the fore and aft direction that engages the
airbag to restrain forward movement of the airbag with
the airbag inflated,

wherein the airbag includes a forwardly facing portion 10

upon airbag inflation and the anchor member extends
transversely across and in engagement with the airbag
forwardly facing portion.

15. A motorbike having an airbag apparatus, the motor-

bike comprising:

a frame extending 1n a fore and aft direction;

a seat mounted to the frame on which a rider sits;

a steering handle mounted to the frame forwardly of the
seat;

12

an airbag for being deployed and inflated 1n a rider
protection area generally forwardly of the seat; and

an anchor member for restraining movement of the airbag
forwardly and including a portion extending trans-
versely to the fore and aft direction that engages the
airbag to restrain forward movement of the airbag with
the airbag inflated,

wherein the airbag includes guide members secured
thereto and the anchor member portion passes between
the airbag and the guide members to allow the anchor
member portion and the guide member to shift relative
to each other.

16. The motorbike of claim 15 wherein the airbag

5 1ncludes an outer surface to which the guide members are

secured with the anchor member passing between the airbag
outer surface and the guide member.
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